Chapter 5

QUALITY ASSURANCE

The quality assurance (QA) program at the West
Valley Demonstration Project (WV DP) provides
for and documents consistency, precision, and
accuracy in collecting and anayzing environmen-
tal samplesand ininterpreting and reporting envi-
ronmental monitoring data.

Organizational Responshbilities

West Valley Nuclear Services Co. (WVNSCO)
iscontractually obligated to implement aquality
assurance program at the WVDP. Managers of
programs, projects, and tasksare responsiblefor
determining and documenting the applicability of
quality assurancerequirementsto their activities
and for implementing those requirements. For ex-
ample, Environmental Laboratory management
and staff aredirectly responsiblefor carrying out
sampling and analytica activitiesinamanner con-
sistent with good quality assurance practicesand
for following approved procedures.

Program Design

Thequality assurancerule 10 CFR Part 830.122,
Quality Assurance Criteria(U.S. Department of
Energy [DOE]), and DOE Order 414.1A, Quality
Assurance (U.S. Department of Energy, 2001)
providethequality assurance program policiesand
requirementsapplicableto activitiesat the WV DP.
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Theintegrated quaity assuranceprogram gpplicable
to environmental monitoring at theWVDPdsoin-
corporates requirements from Quality Assurance
Program Requirementsfor Nudeer Facilities(Ameri-
can Society of Mechanicd Engineers| ASVIENQA-
1], 1989) and Spedificationsand Guiddinesfor Qudity
Sysemsfor Environmenta DataCollectionand En-
vironmental Technology Programs(American Na-
tional Standards|ngtituteand American Society for
Quadlity Control [ANSI/ASQC E4-1994], 1994).

The quality assurance program focuses upon as-
Sgning responsibilitiesand upon thorough planning,
specification, control, and documentation of all
aspectsof an activity in order to ensurethe qual-
ity of both radiological and nonradiol ogical moni-
toring data. The quality assurance program
includesrequirementsin theareaslisted below:

Responsibility. Responsibilitiesfor overseeing,
managing, and conducting an activity must be
clearly defined. Personnel who verify that the
activity hasbeen completed correctly must bein-
dependent of those who performediit.

Planning. An activity must be planned before-
hand and the plan followed. All activitiesmust be
documented. Similarly, purchases of any equip-
ment or itemsmust be planned, specified precisdly,
and verified for correctness upon receipt.
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Control of Design, Procedures, Items, and
Documents. Any activity, equipment, or construc-
tion must beclearly described or defined and tested.
Changes in the design must be tested and docu-
mented. Procedures must clearly state how activi-
tieswill be conducted. Only approved procedures
may beused. Equipment or particular itemsaffect-
ingthequality of environmenta datamust beidenti-
fied, inspected, calibrated, and tested before use.
Cadlibration statusmust be clearly indicated. Items
that do not conformto requirementsmust beidenti-
fied and separated from other itemsand the noncon-
formity documented.

Documentation. Records of al activities must
be kept in order to verify what was done and by
whom. Records must be clearly traceableto an
itemor activity.

CorrectiveAction. If aproblem should arisethe
cause of the problem must beidentified, acorrec-
tiveaction planned, respong bility assigned, and the
problem remedied.

Audits. Scheduled audits and assessments must
be conducted to verify compliancewith al aspects
of the quality assurance program and determine
itseffectiveness.

Subcontractor |aboratoriesproviding andytica ser-
vicesfor theenvironmenta monitoring programare
contractualy requiredto maintainaqudity assurance
program cong stent with WV NSCO requirements.

Procedures

Thoseactivitiesthat affect the quality of environ-
mental monitoring dataare conducted according
to approved proceduresthat clearly describe how
the activity should be performed and what pre-
cautions are to be taken in connection with the
activity. Any person performing an activity that
could affect the quality of environmental monitor-
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ing data must be trained and must demonstrate
proficiency in proceduresgpplicabletotheactivity.

New procedures are devel oped each timean ac-
tivity isadded to the monitoring program. Proce-
duresarereviewed periodically and updated when
necessary. Documentsare controlled so that only
current procedures are used.

Quality Contral in the Field

Quality control (QC), anintegral component of
environmental monitoring quality assurance, isa
way of verifying that samplesarebeing collected
and analyzed according to established qudity as-
surance procedures. Quality control ensuresthat
sampl e collection and analysisare consistent and
repeatable and isameans of tracking down pos-
siblesourcesof error. For example, sampleloca
tionsat theWVDPareclearly markedinthefield
to ensurethat future samplesare collected inthe
same locations; collection equipment in placein
thefieldisroutingly ingpected, cdibrated, and main-
tained; and automated sampling stations are kept
locked to prevent tampering and to ensure sample
integrity. Samplesare collected into certified pre-
cleaned containersof an appropriate materia and
capacity. Containersarelabeled immediately with
the pertinent information —date, time, person do-
ing thecollecting, and special field sampling con-
ditions. Collectioninformationisdocumented and
kept as part of therecord for that sample.

Chain-of-custody protocol sarefollowed to ensure
that samplesare controlled and tracked for trace-
ability. If necessary, samplesare preserved assoon
aspossibleafter collection.

In order to assessquality problemsthat might be
introduced by the sampling process, duplicatefield
samples, field blank samples, and trip blank samples
arecollected. Background samplesare collected
for baselineenvironmental information.
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Field Duplicates. Field duplicates are samples
collected ssimultaneously for the same analyte at
onelocation, after which they aretreated as sepa-
rate samples. If the sampling matrix ishomoge-
neous, field duplicates provide a means of
assessing theprecision of collection methods. Field
duplicatesare collected at aminimum rate of one
per twenty samples.

Field Blanks. A field blank isasampl e of labo-
ratory-distilled water that isput into asamplecon-
tainer at afield collection site and is processed
from that point asaroutine sample. Field blanks
are used to detect contamination introduced by
the sampling procedure. They are processed at a
minimum rate of one per twenty samples.

If the same collection equipment isused for more
than onesite, aspecia form of field blank known
asan equipment blank may be collected by pour-
ing laboratory-distilled water through cleaned
collecting equipment and into asampl e container.
Equipment blanks are collected to detect any
Cross-contamination that may be passed fromone
sampling location to another by the equipment.
Many wellsand surfacewater collection stations
have dedicated collecting equi pment that remains
at that |ocation; equipment blanks are not neces-
sary at theselocations.

Trip Blanks. Trip blanksare prepared by pouring
laboratory-distilled water into samplebottlesinthe
laboratory. Thebottlesarethen placed into sample
coolerswherethey remainthroughout the sampling
event. Trip blanks are collected in order to detect
any volatile organic contamination that may be
introduced from handling during collection, storage,
or shipping. Trip blanksare prepared once per day
whenvolatileorganic samplesarebeing collected.

Environmental Background Samples. Tomoni-
tor each pathway for possible radiological con-
tamination, samplesof air, water, vegetation, mest,
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and milk are taken from locations remote from
the sitefor comparison with samplesfrom near-
stelocations. Samplesthat areclearly outsidesite
influence show ambient radiologica concentrations
and serve asbackgroundsor “controls,” another
form of field quality control sample. Background
samples provide basdlineinformation to compare
withinformationfrom near-site or on-site samples
sothat siteinfluences can be evaluated.

Quality Controal in the
L aboratory

Morethan 12,000 sampleswere handled as part
of sitemonitoring in 2001. Samplesfor routine
radiological analysiswere analyzed on-site, with
the rest being sent to subcontract |aboratories.

Off-site subcontract laboratoriesmust maintaina
level of quality control as specified in contracts
with WVNSCO and arerequired to participatein
all applicable crosscheck programsand to main-
tainall relevant certifications.

In order to monitor the accuracy and precision of
data, laboratory quality control practices specific
to each anaytical method are clearly describedin
approved referencesor procedures. Examples of
laboratory quality control activitiesat the WV DP
include proper training of andysts, maintainingand
calibrating measuring equipment and instrumen-
tation, and processing samplesin accordancewith
specific methods asameans of monitoring labo-
ratory performance.

Analytical instrumentsand counting systemsare
calibrated at specified frequencies, and logs of
instrument calibration and maintenance are kept.
Cadlibration methodsfor eachinstrument are speci-
fiedin proceduresor in manufacturers' directions.
Standards traceable to the National Institute of
Standards and Technology (NIST) are used to
calibrate counting and test instrumentation.
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Laboratory quality control samplesconsist of three
generd types. standards (including spikes), usedto
assessaccuracy; blanks, to assessthe possibility of
contamination; and duplicates, to assessprecision.

Standar ds. Laboratory standards are materials
containing known concentrations of an analyte of
interest such asapH buffer or aplutonium-239
counting standard. Standards used at the WV DP
for environmental monitoring activitiesareeither
NIST-traceable or reference materialsfrom other
nationally recognized sources.

Ataminimum, onereference tandard isanayzed
for every twenty sampleanayses. Theresultsof the
analysesareplotted on control charts, which specify
acceptablelimits. If theresultsliewithintheselimits,
thenanalysisof actua environmental samplesmay
proceed and theresultsare deemed usable.

Spikes. Another form of standard analysisisa
laboratory spike. Inalaboratory spike, aknown
amount of analyteisadded to asampleor blank
before the sample is analyzed. The percent re-
covery of the analyteindicates how much of the
analyte of interest isbeing detected in the analy-
sis of actual samples; hence, aspikeasoisan
assessment of the accuracy of the method. Spike
recoveries are recorded on control charts with
documented acceptancelimits.

Blanks. Laboratory blanks are prepared from a
matrix similar to that of the samplebut known to
contain none of the analyte of interest. For in-
stance, distilled water, taken through the same
preparatory procedure asasample, may serveas
alaboratory blank for both radiological and chemi-
cal analyses of water samples. A positive result
for an analytein ablank indicatesthat something
iswrong with the analysisand that corrective ac-
tion should betaken. In general, onelaboratory
blank is processed daily or with each batch of
samplesfor agiven anayte.
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A special form of laboratory blank for radiologi-
cal samplesisaninstrument background count,
whichisacount taken of aplanchet or vial con-
taining no sample. The count serves three pur-
poses: to determineif contaminationispresentin
the counting instrument; to determineif theinstru-
ment isresponding in an acceptable manner; and
to determinethe background correction that should
be applied when cal culating radiol ogical activity
incertain samples.

Environmenta samplescontaininglittleor noradio-
activity must bemeasured with very sendtiveingru-
ments. For example, gross apha and gross beta
measurementsmust be madewith alow-background
proportional counter. An instrument background
count istaken before each day’s counting or with
each batch of twenty samples. Background counts
arerecorded on control chartswith defined accep-
tance limits. An unacceptable count requires cor-
rective action before analyses can proceed.

Duplicates. Duplicates are analyzed to assess
precision in the analytical process. Laboratory
duplicatesare created by splitting existing samples
beforeanalysis, each splitistreated asaseparate
sample. If theanalytical processisin control, re-
sultsfor each split should be within documented
acceptancecriteria

To further check the precision of environmental
monitoring data, samplesof air filters, water, milk,
fish, vegetation, and sedimentsare split or sepa-
rately collected and sent to the New York State
Department of Health (NY SDOH) for indepen-
dent measurement. (Co-located samplesarelisted
in Appendix B of this report.) Results from
NY SDOH are compared with WVDPresultsas
anindependent verification of environmental moni-
toring program data.

Crosschecks. As with standards, crosscheck
samples contain a concentration of an analyte
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known to the agency conducting the crosscheck.
However, the concentrationisunknown to the par-
ticipating laboratory. Crosscheck programs pro-
vide an additional means of testing accuracy of
environmental measurements. WVNSCO partici-
patesinformal crosscheck programsfor bothra-
diological and nonradiological analyses.

TheU.S. Department of Energy recommendsthat
all organizationsperforming radiol ogical anayses
aspart of effluent or environmental monitoring
participatein the semiannual Environmental Mea
surementsLaboratory (EML) Quality Assessment
Program (QAP). Thisprogramisdesigned to test
thequality of environmental measurementsbeing
reported to the DOE by its contractors.

Crosscheck samplesfor radiological constituents
areanayzed by both the Environmental Labora-
tory on-site and by the subcontract laboratory.
Resultsfrom radiological crosschecksare sum-
marized in Appendix J, Tables J-1 and J-2 (pp.
J-3 through J-6). A total of 117 radiological
crosscheck analyses were performed by or for
the WVDP and reported in 2001. All results
(100%) werewithin acceptancelimits.

Twononradiologica crosscheck samples(from En-
vironmenta Research Associates) for theNationa
Pollutant Discharge Elimination System (NPDES)
Discharge Monitoring Report-Quality Assurance
Study #21 wereanalyzed for pH and residual chlo-
rineby the WV DPwastewater facility |aboratory.
Twenty-onecrosscheck sampleswereandyzed by
an off-sitevendor laboratory for additiona param-
eters. Nonradiological crosscheck resultsare sum-
marizedin Appendix J, Table 33 (p. J-7).

Results from both crosschecks analyzed at the
WV DP werewithin acceptance limits (100%).
Of the twenty-one results reported by the ven-
dor laboratory, twenty were within acceptance
limits (95.2%), for acombined 95.7% in control.
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WV NSCO subcontracted laboratoriesarerequired
to perform satisfactorily on crosschecks, defined
as 80% of results falling within control limits.
Crosscheck resultsthat fall outside control limits
are addressed by formal corrective actionsin or-
der to determine any conditions that could ad-
versely affect sample data and to ensure that
actual sampleresultsarereliable.

Personnel Training

Anyoneperforming environmenta monitoring pro-
gram activitiesistrained inthe appropriate proce-
duresand qualified accordingly before carrying
out the activity aspart of the site environmental
monitoring program.

Recordkeeping

Control of recordsisanintegral part of the envi-
ronmental monitoring program. Field datashests,
chain-of-custody forms, requests for analysis,
sampl e-shipping documents, samplelogs, bench
logs, |aboratory data sheets, equipment mainte-
nance logs, calibration logs, training records,
crosscheck performancerecords, data packages,
and weather measurements, in addition to other
records, are maintained as documentation of the
environmental monitoring program. All records
pertaining to the program are routinely reviewed
and securely stored.

A Laboratory Information Management System
(LIMS) isusedtolog samples, print 1abels, store
and process data, track quality control samples,
track samples, produce sampling and analytical
worklists, and generate reports. Subcontract |abo-
ratories, where possible, providedatain eectronic
formfor direct entry intothe LIMS.
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Chain-of-Custody Procedures

Chain-of-custody recordsbeginwith samplecollec-
tion. Samples brought in from thefield are trans-
ferred under signature from the sampler to the
sample custodian and arelogged at the samplere-
celving dtation, after which they are stored in a
samplelockup beforeandysisor shipping. Samples
sent off-gtefor analys sare accompanied by an ad-
ditional chain-of-custody/analytical request form.
Subcontract |aboratoriesarerequired by contract to
maintain internal chain-of-custody recordsand to
storethesamplesunder secure conditions.

Auditsand Appraisals

In 2001, the WV NSCO Quality Assurance de-
partment conducted an audit of the Environmen-
tal Laboratory’spracticesand procedures. Areas
of inquiry included: the documentation and report-
ing of environmental data; the management of en-
vironmental assessment and monitoring records;
gross apha and gross beta sample preparation;
grossalphaand gross betasampleanalysis; and
general quality assurance/qudity control compli-
ancefor the environmenta monitoring program.
No findings were noted, although two observa-
tionsregarding programimprovementswerenoted
and correctiveactionswereidentified and imple-
mented.

In 2001, the Cattaraugus County Health Depart-
ment conducted an annual inspection of the
WV DP potablewater supply system. Nofindings
wereidentified.

TheNew York State Department of Environmen-
tal Conservation performed an inspection of
WVDP's wastewater treatment facilities and
SPDES discharge monitoring program in 2001.
Theinspection resulted in no reported findingsor
observations.
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In 2001 the DOE’s Ohio Field Office (DOE-OH)
conducted asurveillance of adischargefromla
goon 3, State Pollutant Discharge Elimination Sys-
tem (SPDES) discharge point WNSPOO1. The
purpose of the surveillance was to evaluate
whether the WV DP proceduresfor thedischarge
of liquid effluent were being effectively imple-
mented to ensure compliancewith the Ste SPDES
permit. Relevant documentswere reviewed and
field and laboratory activitieswere observed. The
surveillancereport included two findings, four ob-
servations, one concern, and one noteworthy prac-
tice. Nothing wasfound to indi cate that datahad
been compromised. Corrective actionsweretaken
as appropriate. After reviewing SPDES excep-
tionssince 1986 as part of thissurveillance, DOE-
OH noted that WVNSCO staff has done agood
job of significantly decreasing SPDES permit ex-
ceptions, with no exceptionsin 1998, 1999, and
2000. (See Fig. 1-4, Yearly SPDES Permit Ex-
ceptions[p. 1-18].)

Any corrective actions generated as a result of
interna or external program reviewsare addressed
and tracked to closure.

SAf-Assessments

Routine self-assessments of the environmental
monitoring program were conductedin 2001. The
primary topics addressed by the assessment were;
compliancewith sampling requirementspertain-
ing to theenvironmenta monitoring program; com-
pliance with quality assurance requirements
pertaining to the environmental monitoring pro-
gram; implementation of conduct of operations
principlesduring environmental monitoring pro-
gram activities, and animal control operationsand
reporting requirements.

No findings or observations were noted. Recom-

mended actionswere proposed toimprovethe pro-
gram. Severd good practiceswereidentified. Nothing
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wasfound during the course of these routine self-
assessmentsthat would compromisetheprogramin
genera or thedatainthisreport.

L essons L earned Program

Information from audits, appraisals, and self-
assessments are shared with other departments
through the WV DP Lessons L earned Program.
TheWVDP maintainsthissystemin order toiden-
tify, document, disseminate, and usethisinforma-
tion to improve the safety, efficiency, and
effectivenessof all WV NSCO operations.

Data Management and Data
Validation

I nformati on about environmental monitoring pro-
gram samples is maintained and tracked in the
LIMSand includes|ocation, date and time of col-
lection, chain-of-custody transfer, shipping infor-
mation, anaytical results, andfind validation gatus.

All software used to generate dataisverified and
validated beforeuse. All analytica dataproduced
intheEnvironmental L aboratory at thebenchlevel
arereviewed and signed off by aqualified person
other than the onewho performed theanaysis. A

data point is validated per standard procedures
beforeit isapproved for use.

Control measures such as chain-of-custody and
sampleidentification numbering and collection
dates are checked to make sure that the correct
sample hasbeen analyzed using theright test pro-
cedures. Theanalytical processloginformation
may bereviewed to verify the number and accu-
racy of quality check samples and tests. Other
quality requirements such as meeting minimum
testing sengtivity and precision levelsare checked
for the databeing examined.

Datanot completely meeting requirements may
beeither flagged asestimates (useful, for example,
assupporting information), or asrejected (not-to-
be-used) data. When asampledoesnot providea
valid datapoint and analytical or calculation er-
rorscannot beidentified and corrected, aretestis
often requested on either aremaining sample por-
tion or asimilar sample.

After validation is complete and accurate tran-
scriptioninto the WV DP environmental database
isverified, thesampleisapproved and the associ-
ated dataare availablefor assessment.

similar in-housereview iscontractually required
from subcontractor laboratories.

Data Assessment and
Reporting
Vdidated radiologica and nonradiologica analyti-
cal data, field information, and historical project

Data Verification and
Validation

Analytica datafrom both on- and off-sitelabora-
toriesarereviewed to verify proper documenta-
tion of sample processing and datareporting, and
to determinethe quality and usability of the data.
A graded approach is applied that, based on the
importance of agiven data point, givestheright
amount of attention to the details of each analy-
sis. Inthe WV DP environmental program each
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dataarethen integrated and eval uated to assess
the specific datausability in determining presence
or absence of analytical constituents and, if
present, thelevelsof the constituents. Data prob-
lemsidentified at thislevel arefurther investigated
and, if necessary, corrected.

Datafrom the environmental monitoring program
arethen processed in order to assessthe effect, if
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any, of thesiteon theenvironment and thepublic.
Datafrom each sampling | ocation are compared
to historical resultsfrom the samelocation, com-
parabl e background measurements, and (if appli-
cable) regulatory or guidance standards.

* Radiologica concentrationsinliquid effluent re-
leases or air emissions are compared with DOE
derived concentration guides (DCGs) for release
of water or air to an unrestricted environment.
DCGsfor specificradionuclidesarelistedin Table
K-1(p.K-3).

* Calculated dosesfrom air emissionsare com-
pared with National Emissions Standardsfor Haz-
ardousAir Pollutants (NESHAP) limits.

* Nonradiological releasesfromliquid effluents
covered by the SPDES permit are compared with
thelimitsspecified inthe permit. (See Table G-1
[pp. G-3and G-4].)

« Datatrendsover timeare assessed on amonthly
basisand identified trendsareinvestigated.

* Near-siteradiological resultsare compared to
results from background locations far from the
Ste.

* Resultsfrom surface waters downgradient of
the site are compared with resultsfrom upgradi-
ent locations.

Standard statistical methods are used to compare
thedata. Where possible, theunderlying distribu-
tion of the data set is assessed before determin-
ing the appropriate statistical teststo be used.

Once the data have been evaluated, reports are
prepared. Cal culations summarizing thedata, for
instance, summing thetotal curiesreleased from
an effluent point, averaging the annual concen-
tration of aradionuclide at amonitoring point, or

5-8

VWVDP Site Environmental Report

pooling confidenceinterval sfrom aseriesof mea-
surements, are madein accordancewith formally
approved procedures. Final dataarereported as
described elsewhere in this report. (See Data
Reportingin Chapter 1 [p. 1-4] and the sectionon
Scientific Notation at the back of thisreport [p.
UOM-2].)

Before each technical report isissued, the docu-
ment, including the dataon which thereport was
based, is comprehensively reviewed by one or
more personswho areknowledgeablein the nec-
essary technical aspects of thefield of work.

Summary

Themultiplelevelsof scrutiny built into generat-
ing, vaidating, eva uating, and reporting datafrom
theenvironmental monitoring program ensurethat
reliable dataare reported. The quality assurance
elements described in this chapter ensure that
environmenta monitoring dataare consstent, pre-
cise, and accurate. The effectiveness of themoni-
toring program is evidenced by continuing
favorable quality assurance assessments.
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